Sexual risk behavior has decreased among men who have sex with men in Los Angeles but remains greater than that among heterosexual men and women Surveys, a population-based telephone survey, were analyzed to examine the association of sociodemographic and health-related factors with sexual risk behaviors among the three groups. In each time period, MSM reported a significantly greater percentage of sexual risk (i.e., both inconsistent condom use and multiple sex partners in the past 12 months) compared with heterosexual men and women. Multivariate analyses indicated that MSM and heterosexual men reported greater sexual risk than heterosexual women. Respondents who were younger, U.S. born, reported heavy alcohol consumption, or had been tested for HIV in the past 24 months were more likely to report sexual risk behavior. The findings suggest the need for continued targeted prevention for MSM and prevention efforts for segments of the general population at elevated risk for HIV.
In the United States HIV continues to disproportionately impact men who have sex with men (MSM), particularly when compared with heterosexual men and women. Recent data indicate that the incidence of new HIV infections and AIDS diagnoses among MSM continues to vastly exceed those of heterosexual men and women (Centers for Disease Control and Prevention [CDC], 2007) . Nationally, MSM make up the largest proportion (39%) of new infections, compared with 5% and 12% for heterosexual men and women, respectively. MSM also constitute the largest proportion (40%) of newly reported AIDS cases, compared with 7% for heterosexual men and 12% for heterosexual women. Furthermore, between 1999 and , the number of new HIV infections among MSM increased 17% while the number of new diagnoses among men and women exposed through heterosexual contact did not change significantly (CDC, 2003b) . This epidemiological profile indicates that MSM continue to be at elevated risk for HIV/AIDS.
Early in the epidemic, throughout the 1980s and early 1990s, there was a dramatic shift in sexual behaviors of MSM toward safer sexual practices. Increases in condom use and decreases in multiple sex partners, in particular, were realized (Catania et al., 1991; Fenton & Imrie, 2005; McKusick, Coates, Morin, Pollack, & Hoff, 1990) . This was perhaps one of the most successful large-scale changes in health-related behaviors in recent history-a result of early HIV prevention programs and a shift in norms of many gay communities toward safer sexual practices, largely spearheaded by the gay community itself (McKusick, Horstman, & Coates, 1985; Wolitski, Halkitis, Parsons, & Gomez, 2001 ). However, these positive changes were not sustained into the second decade of the epidemic. Several studies indicated an increase in risky sexual behaviors among MSM in major urban areas in the United States since the mid-1990s. For example, the CDC (1999) reported increases in unprotected sex and rectal gonorrhea among MSM in San Francisco in the period from 1994 to 1997. A study of young MSM in San Francisco indicated that unprotected anal intercourse jumped from 37% in 1993 -1994 to 50% in 1996 -1997 (Ekstrand, Stall, Paul, Osmond, & Coates, 1999 . In another study, investigators found that among MSM unprotected anal sex increased from 32% to 38% between 1999 and 2001 (Chen et al., 2002) . The successes in behavioral risk reduction among MSM earlier in the epidemic did not remain constant.
The introduction of highly active antiretroviral therapy (HAART) in 1996 contributed to this change in behaviors among MSM. HAART was associated with significant declines in HIV-associated morbidity and mortality among MSM (Detels et al., 1998) . The effectiveness of HAART also contributed to a reduced fear of death from AIDS (Buchacz, Greenberg, Onorato, & Janssen, 2005) as well as a growing complacency among MSM toward HIV/AIDS and reduced vigilance about safer sex practices (Crepaz, Hart, & Marks, 2004; Dilley, Woods, & McFarland, 1997; Dukers et al., 2001; Elford, 2006; Kelly, Hoffman, Rompa, & Gray, 1998) .
Among MSM, unprotected anal sex represents the greatest threat for HIV infection. As such, the centerpiece of "safer sex" messages has been the promotion of condom use to prevent sexual transmission of HIV. Condom use has been an integral part of comprehensive HIV prevention programs and is an essential tool to prevent transmission of HIV and other sexually transmitted diseases (STD) (CDC, 2001b; UNAIDS & World Health Organization, 2004) . Enhancing condom efficacy and condom use skills among at-risk MSM has long been a goal of prevention programs (McKusick et al., 1985) . Reducing the number of sexual partners for anal sex is an additional component of HIV risk reduction (CDC, 2003a; Finer, Darroch, & Singh, 1999) . Together, these two methods have been effective in decreasing the risk of acquiring HIV among sexually active persons. However, absent sufficient and sustained funding and political will, HIV prevention tailored for MSM has suffered (Holtgrave & Curran, 2006) , with serious consequences for MSM communities and society as a whole (Holtgrave & Pinkerton, 2003) .
In this article we examine changes and correlates of sexual risk behavior, defined as both inconsistent condom use and having multiple sex partners for anal or vaginal sex, and its association with HIV acquisition among population-based telephone survey samples of MSM in the general population compared with their heterosexual male and female counterparts, over three time periods in the post-HAART era. What is unique about this investigation is the examination of MSM in the general population. Many studies of MSM have focused on high-density gay communities or convenience samples of gay men at bars, HIV testing sites, commercial sex venues, or STD clinics (Catania et al., 2001; Crosby & Mettey, 2004; Dodds, Nardone, Mercey, & Johnson, 2000; Hart & Williamson, 2005) . These samples are of limited generalizability, however, and there is a tendency to overrepresent MSM at higher risk levels than would be found among MSM in the general population. This study offers a unique opportunity to examine changes in sexual risk behavior of MSM, heterosexual men, and heterosexual women in the general population of a major urban AIDS epicenter and to identify correlates of sexual risk behavior for each of these groups. For each survey, a sample of over 8,000 households was selected in order to provide meaningful population estimates for each gender and for each of the four largest racial/ethnic groups in the county (i.e., White/Caucasian, Hispanic/Latino, African American/Black, and Asian/Pacific Islander; Simon et al., 2001) . The response rate for each survey was over 50% (1997: n = 8,004, response rate 52%; 1999: n = 8,354, response rate 55%; 2003: n = 8,167, response rate 58%; Eisenman et al., 2004; Simon et al., 2001; Upchurch, Kusunoki, Simon, & Doty, 2003) . Although response rates are lower than would be ideal, they are comparable to those of other similar large scale surveys; for example, the statewide Behavioral Risk Factor Surveillance System (BRFSS) surveys reported response rates of 54% in 1997 54% in , 69% in 1999 54% in , and 51% in 2000 54% in (CDC, 2001a . This underscores the challenges of conducting telephone surveys in large urban settings where telemarketing and other survey activities are prevalent.
METHOD
Because the focus of the study is on assessing changes and correlates of sexual risk behavior, the analyses include only sexually active adults. Focusing on sexually active adults from each survey produced final samples of n = 5,246 for 1997; n = 5,184 for 1999; and n = 5,925 for 2003.
MEASURES AND DATA ANALYSIS
Background Characteristics. Data were collected on participants' demographic characteristics (e.g., race and ethnicity, age, education, and birthplace).
Health-Related Behaviors. HIV testing history was derived from a question asking about a battery of health-related tests or exams. Respondents were asked, "During the past 2 years, have you had any of the following tests or exams administered to you by a doctor, nurse, or other health professional?" Alcohol consumption was determined with a series of questions beginning with, "If a drink is considered one can or bottle of beer, one glass of wine or cocktail or shot of liquor . . . during the past month, had you had at least one drink of any alcoholic beverage such as beer, wine, wine coolers, or liquor?" If respondents answered yes, they were asked the following question, "On the days that you drank alcohol during the past month, how many drinks did you have on average?" For our analysis, heavy drinking (also known as binge drinking) was defined as consumption of five or more drinks in one sitting for men and four or more drinks for women, on average, on the days alcohol was consumed in the past month (Wechsler, Lee, Michun, & Lee, 2002) .
Outcome Measure. Sexual risk behavior, defined as both inconsistent condom use and having multiple sex partners in the past 12 months, was the outcome of interest; for brevity we refer to sexual risk behavior as sexual risk. Sexual behavior was ascertained from respondents with the following question: "Have you had sex with anyone in the past 12 months?" If respondents answered yes, they were asked about condom use: "In the past 12 months, did you or your partner(s) use a condom all the time, most of the time, some of the time, rarely, or never?" Respondents were also asked about the number and gender of their sexual partners: "In the past 12 months, how many different people have you had as sexual partners?" and "In the past 12 months, has your sexual activity been only with men, only with women, or with both men and women?" From this series of questions, we created three behavioral risk groups: men who have sex with men, men who have sex with women only (heterosexual men), and women who have sex with men only (heterosexual women). The MSM behavioral risk group was based on reported behavior. Men who responded yes to sexual activity and reported having sex with men only or with both men and women were classified as MSM, regardless of how they identified themselves.
DATA ANALYSIS SAS version 9.1 (SAS Institute, Cary, NC) was used to examine unweighted frequencies and Stata version 9 (StataCorp, College Station, TX) was used for all data analyses to account for the multilevel survey design. In the analyses, each case was weighted to account for the probability of selection, nonresponse, and undercoverage. Descriptive analyses were performed to calculate weighted frequencies for variables in order to create a sociodemographic profile of the study sample. Chi square tests (p < .05) were used to determine crude associations between the outcome of interest, sexual risk behavior, and independent variables of interest. A series of multivariate logistic regression models were conducted to examine the independent association between sexual risk behavior and sociodemographic characteristics and health-related behaviors of the different behavioral risk groups while adjusting for multiple variables. To account for the multilevel survey design, weighted variables were used for both descriptive statistics and population estimates.
RESULTS
The sociodemographic, health-related, and behavioral risk group profiles of sexually active adults were similar for each of the three time periods (Table 1) . For the combined data, the majority (56.7%) of respondents were heterosexual women followed by heterosexual men (39.8%); the smallest group was MSM (4.6%). The largest racial/ethnic group was White/Caucasian (46.6%), followed by Hispanic (34.2%), African American (10.1%), and Asian/Pacific Islander (8.1%). The majority (62.6%) of respondents were born in the United States. In terms of age and education, almost three quarters (71.8%) of respondents were 30 years or older and more than half (59.8%) had more than a high school education. The majority (62.9%) of respondents reported having multiple sex partners and 10% reported not always using condoms in the past 12 months. A small percentage (6.2%) of individuals reported heavy drinking and over a third (39.7%) reported they had been tested for HIV in the past 2 years.
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BROOKS ET AL. , 1997, 1999, 2003. Significant differences were seen in the sexual risk of MSM, heterosexual men, and heterosexual women in each time period as well as for the combined data (Table  2) . For the total population, sexual risk declined across the three time periods, going from 10.5% in 1997 to 7.6% in 2003. By behavioral risk group, a significantly greater percentage of MSM (21.1%) reported sexual risk compared with heterosexual males (12.5%) and females (5.6%). The largest percentage (25.2%) of sexual risk was reported by MSM in 1997, with it declining successively to 19.7% in 1999 and 18.6% in 2003, although this decline was not statistically significant (p < .008). However, in 2003, the rate of sexual risk among MSM (18.6%) remained significantly higher than that of heterosexual males (11.6%) and heterosexual females (5.2%). In each time period, MSM reported the greatest sexual risk and heterosexual women reported the least sexual risk.
Sexual risk also differed by sociodemographic characteristics and health-related behaviors (see Table 2 ). For the pooled data as well as in each time period, respondents who were African American, U.S. born, or had 12 years or more of education were consistently more likely to report more sexual risk than their counterparts. Sex- We initially examined the correlates of sexual risk among the pooled sample of respondents for all three time periods (data not shown). The odds of sexual risk were 6.45 times as great among MSM (p < .0001) and 2.52 times as great among heterosexual men as among heterosexual women (p < .0001). The model also indicated that MSM in 1999 reported less sexual risk than MSM in 1997 (p < .01). In 2003, MSM also reported less sexual risk than MSM in 1997, but this difference was not significant (p < .08). In contrast, there was no significant change in sexual risk reported by heterosexual men for each of the three time periods.
The association between sexual risk and sociodemographic characteristics and health-related behaviors differed somewhat for MSM, heterosexual men and heterosexual women. Therefore, we developed separate models for each group that included all variables from the main model and used the combined data for all three time periods while controlling for other variables. Only significant variables (p < .05) for each model are described below. Data for these subgroup analyses are shown in Table 3 .
In the MSM only model, the odds of sexual risk were significantly greater for MSM who were U.S. born, reported heavy alcohol consumption, or reported having received an HIV test in the past 24 months. The odds of sexual risk were significantly less for MSM who were African American compared with White/Caucasians, aged 30-39, 40-49, or over the age of 50 compared with MSM aged 18-24.
In the heterosexual men only model, the odds of sexual risk were significantly greater for men who were African American compared with White/Caucasians, reported heavy alcohol consumption, or having had an HIV test in the past 24 months. The odds of sexual risk were significantly less for men who were aged 25-29, 30-39, 40-49, or over the age of 50 compared with men aged 18-24.
In the heterosexual women only model, the odds of sexual risk were significantly greater for women who were U.S. born, reported heavy alcohol consumption, or having had an HIV test in the past 24 months. The odds of sexual risk were significantly less for women who were Hispanic compared with White/Caucasians, aged 25-29, 30-39, 40-49, or over the age of 50 compared women aged 18-24.
DISCUSSION
From 1997 to 2003 sexually active MSM in the second-largest AIDS epicenter in the United States reduced their levels of sexual risk behavior. Our finding is consistent with a recent study that supports the impression that HIV prevention efforts targeting MSM have been effective, to an extent, in changing behaviors (Johnson et al., 2005) . At the same time, however, MSM also maintained higher levels of sexual risk compared with heterosexual men and women across the three time periods, indicating a continuing and wide disparity in the levels of sexual risk between MSM and their heterosexual counterparts. These higher levels of sexual risk behavior among MSM suggest the need for a continued focus on HIV prevention efforts tailored for MSM.
From our pooled data, we estimated that among sexually active men in Los Angeles a relatively high proportion (10.4%) of men reported having sex with men in the past year. We also estimated that among all men in our sample (i.e., sexually active and not sexually active) 8.2% (95% confidence interval [CI] 7.66-8.74%) of men reported having sex with men in the past year. This estimate of male-to-male sex is slightly lower than the commonly reported 10% identified by Kinsey, Pomeroy, and Martin (1948) but higher than more recent estimates that range from 3% to 6% (Anderson & Stall, 2002; Binson et al., 1995) .
Among our three behavioral risk groups, a number of demographic and health-related behaviors were independently associated with sexual risk. Membership in a younger age cohort was identified as a strong correlate of sexual risk. Current HIV/AIDS surveillance data indicate increasing numbers of new HIV infections among younger people (CDC, 2006c) . Previous studies have documented the increased risk taking behaviors of younger people compared with older people, particularly among MSM (CDC, 2006c; Dodds et al., 2000) . The greater risk taking behavior of younger adults may also be related to how they perceive HIV/AIDS. For example, they may view HIV as a chronic, manageable disease addressed through daily medications and not as a serious illness with multiple complications. This may be particularly true for younger MSM who did not experience the devastating impact of the epidemic on a previous generation of MSM, and who may not know firsthand persons living with HIV/AIDS. Our findings suggest the need to direct HIV prevention efforts to younger adults in the general population, as they are at greater risk for HIV infection than their older counterparts.
Being born in the United States was a correlate of sexual risk behavior, suggesting a U.S. cultural and/or societal influence on sexual risk taking. We found this correlate held only for MSM and heterosexual women. In contrast, foreign-born status is pro- tective against sexual risk taking. However, the impact of being born outside the United States on sexual risk taking may be confounded by other acculturation-related variables (e.g., primary language spoken, nativity and race/ethnicity of social network members, extent to which host culture is embraced, etc.), and the relationship of these variables to sexual risk has not been clearly defined (Guilamo-Ramos, Jaccard, Pena, & Goldberg, 2005) . In our preliminary analyses, not reported here, we examined the relationship between language and sexual risk and found no difference between English and non-English speaking respondents. Although our findings indicate a difference in sexual risk behaviors between U.S. born and foreign-born MSM and heterosexual women, more in-depth research is needed for a more definitive understanding of this relationship. Heavy alcohol consumption was also identified as a strong correlate of sexual risk. This finding supports previous studies indicating that a history of alcohol abuse is correlated with sexual risk behaviors, including having multiple sex partners, unprotected sexual intercourse, and sex with high-risk individuals (Avins et al., 1994; Boscarino et al., 1995; Cooper, 2002; MacDonald, MacDonald, Zanna, & Fong, 2000; Malow, Devieux, Jennings, Lucenko, & Kalichman, 2001) . In addition, studies in the field of alcohol abuse have consistently demonstrated that people who believe that alcohol will enhance their sexual arousal and performance are more likely to engage in sexual risk behavior after drinking (National Institute on Alcohol Abuse and Alcoholism [NIAAA], 2002) . Alcohol abuse also tends to occur among persons who are already predisposed to high-risk behaviors (NIAAA, 2002) . The strong relationship between alcohol and sexual risk behavior suggests that HIV prevention efforts specifically target heavy alcohol use prior to or during sexual activity as a risk factor and consider bars as a potential venue for the dissemination of HIV prevention information.
HIV testing was also independently associated with sexual risk. Individuals reporting they had been tested for HIV in the past 2 years were more likely to report sexual risk. We believe the causality of this relationship is complex. Individuals who reported engaging in sexual risk behaviors, for fear of having been exposed to HIV, may be more likely to get tested for HIV than individuals who had not engaged in any sexual risk behaviors. In contrast, people who test negative may perceive that they avoided infection and may not feel the need to decrease their sexual risk behaviors (Weinhardt et al., 1999) . The association between HIV testing and sexual risk points to a vital opportunity to provide HIV risk reduction counseling and prevention methods (i.e., condoms) during the HIV testing process.
Our future HIV prevention efforts will need to reflect the evolving HIV risk context of MSM, heterosexual men, and heterosexual women. In particular, MSM today face a host of social and contextual risk factors that are quite different from those experienced by MSM at the start of the epidemic. The Internet has created a virtual meeting ground for MSM, offering quick and easy access to multiple and anonymous sex partners where unprotected sex may be normative (Bolding, Davis, Hart, Sherr, & Elford, 2005; Buchacz, Greenberg, et al., 2005; Davis, Hart, Bolding, Sherr, & Elford, 2006; Elford, Bolding, Davis, Sherr, & Hart, 2004; Elford, Bolding, & Sherr, 2001; McKirnan, Houston, & Tolou-Shams, 2007) . Alcohol and substance abuse is also contributing to sexual risk behaviors. In particular, the growing abuse of methamphetamine has been associated with unprotected sex (Benotsch, Kalichman, & Cage, 2002; Buchacz, McFarland, et al., 2005) . The practice of intentional unprotected sex (aka "barebacking") is another troubling trend among segments of the MSM popula-tion (Blechner, 2002) . Additionally, optimism about HIV treatments, future HIV vaccines and other forms of HIV chemoprophylaxis may contribute to lower perceived risk (Newman, Duan, Rudy, & Anton, 2004) . Finally, a growing fatigue with safer sex (aka "burnout") also contributes to sexual risk taking among MSM (McKirnan et al., 2007; Ostrow et al., 2002) . Given the new risk realities, tailored prevention efforts for MSM in the third decade of the epidemic will need to adapt in order to address a new set of challenges and a new generation of young MSM.
Heterosexual men and women in the general population consistently reported lower levels of sexual risk compared with MSM and had no significant changes in their behaviors across the three time periods. For many heterosexual men and women, HIV may not be perceived as a real threat. In many communities, people still perceive of HIV as primarily a gay disease and may therefore not see the need to concern themselves with practicing safer sex (Greene & Banerjee, 2006; Herek & Capitanio, 1999) . However, the higher levels of sexual risk noted for heterosexual men suggests the need to consider ways of providing HIV prevention messages for these men. Unfortunately, HIV-related stigma can serve as an obstacle to heterosexual men's participation in HIV identification and prevention services. For example, some men may forego HIV testing for fear of being perceived as gay or having engaged in stigmatized behaviors (i.e., having sex with a man or injecting illicit drugs; Brooks, Etzel, Hinojos, Henry, & Perez, 2005) . In addition, both men and women may be inhibited from introducing condoms with sexual partners for fear of its impact on their partner's perception of trust in the relationship (Duncan et al., 2002; Grimley, Hook, DiClemente, & Lee, 2004; Roye & Seals, 2001) . In this study women reported less sexual risk than heterosexual men and MSM. Current epidemiological data, however, indicate that HIV is a serious threat among African American women, in particular (CDC, 2006b). As HIV prevention efforts move forward, it is important to identify segments of the heterosexual population that are most vulnerable to HIV infection and to design appropriate interventions.
There are several limitations to this study. First, the uniqueness of this examination of MSM in the general population may be a limitation. Because sexual risk behaviors are more prevalent in segments of the MSM population that may be less likely to participate in phone surveys (e.g., methamphetamine abusers, homeless youth, MSM with co-morbid mental health issues; CDC, 2006a; Koblin et al., 2006; Williams et al., 2003) these groups may not be represented in the MSM samples examined in this study. As a result, the levels of sexual risk reported in these findings for MSM may be underestimated. In addition, our definition of multiple sex partners pertains to vaginal or anal sex. We did not have information on other sexual practices such as oral sex and mutual masturbation. Second, although the data are from a population-based sample of MSM, inferences can be made only for MSM in Los Angeles. The extent to which this population differs from MSM populations nationally limits the generalizability of the findings. Third, because condom use was not examined in relation to types of sexual acts, we cannot determine if inconsistent condom use was associated with anal, vaginal, or oral sex.
Notwithstanding these limitations, this study of 16,355 sexually active adults in the second-largest AIDS epicenter in the United States reveals important trends in sexual risk behaviors. Although sexual risk behaviors for HIV infection may be lower in the general population than in identified risk groups, the findings presented here identified segments of the general population at elevated risk of acquiring HIV that would benefit from targeted prevention activities. It is important that HIV prevention efforts continue to target the general population, including MSM not reached by targeted interventions, younger adults, individuals who engage in heavy alcohol consumption, and heterosexual men, in order to decrease sexual risk taking and change the perception that only certain categories of individuals are at risk for sexual transmission of HIV infection.
